HUVEC were grown in glass-bottomed dishes (WillCo-dish; Willcowells) and analyzed by time-lapse video-microscopy within a cell culture incubator chamber (see Suppl. Methods for details), immediately after addition of 7mM Uncl-Sema3E into the culture medium and for approx. 25 minutes. Phase contrast images were captured with a 10× objective. Suppl. Movie 1A shows the entire captured field, while Movies 1B and 1C show a close up of two representative fields. The pace of the process is sped up 15-folds in each of the movies.
(fused with a polyHis-Myc-epitope tag at C'-term) were subcloned into the lentiviral transfer plasmid pRRLsin.cPPT.hCMV.GFP.Wpre and gene transfer was perfomed as previously described (Follenzi et al 2002) This method ensured stable gene transfer with very high efficiency, without need to select individual cell clones. Control cells 65°C to inactivate endogenous phosphatases, and incubated with NBT-BCIP (nitro blue tetrazolium-5-bromo-4-chloro-3-indolyl-phosphate) AP substrate (Promega).
Binding competition assay was performed on overexpressing plexinD1 COS cells treated with p61-Sema3E fused to SeAP plus increasing amount of 7nM, 15nM, 60nM) . Cells were then washed three times, fixed with acetoneformaldehyde, and incubated at 65°C for 15 min to inactivate endogenous phosphatases. Cell-bound p61-Sema3E was quantified by measuring SeAP activity on p-nitrophenylphosphate hydrolysis at 37°C in a reaction buffer containing 1M TrisHCl pH 9.5, 1% bovine serum albumin, 1 mM MgCl 2 . Absorbance values were measured at a wavelength of 405 nm and corrected for background absorbance.
Purified Uncl-Sema3E production. Affinity-purified Uncl-Sema3E, applied for treatment in all in vitro and in vivo experiments (except those based on gene transfer, systemic naked DNA hydroporation or lentiviral vector delivery), was obtained as follows. We subcloned murine Sema3E cDNA mutated in the furin cleavage site into a lentiviral expression vector (NSPI) including a human immunoglobulin Fc tag fused at the C'-terminal. HEK293 cells transfected to express the protein were grown in DMEM high glucose (4.5 g/l) medium containing 10% FCS. The conditioned medium collected from the culture was filtered to remove debris and Uncl-Sema3E-Fc protein was affinity purified by using protein G sepharose beads (Sigma). After sample loading, the column was extensively washed, including in the presence of 300mM NaCl to remove non-specific binding proteins. The purified protein was finally eluted in presence of 100mM Glycine pH 3, subsequently neutralized, snap frozen and stored at -80
• C. For systemic in vivo delivery experiments, tumor-bearing mice were randomized (four days after transplant) and received either 30mg/kg of purified UnclSema3E or the same amount of bovine albumin (as control), injected intraperitoneally twice a week.
Immunoprecipitation, SDS-PAGE and Western Immunoblotting. Cellular proteins were solubilized in EB-extraction buffer (20 mM Tris-HCl pH 7.4, 150 mM NaCl, 10% Glycerol, 1% TritonX-100; additionated with 1 mM Na 3 VO 4 , 100 mM NaF, 1 mM PMSF, 10 µg/ml leupeptin, 10 µg/ml aprotinin, 1 µg/ml pepstatin) for immunoprecipitation experiments. Boiling Laemmli-SDS 2.5% lysis buffer was used for total protein extracts. When appropriate, the total protein concentration in cell lysates was determined by BCA assay (Pierce). Protein immunoprecipitation was performed by incubation with ProteinA-Sepharose beads and appropriate antibodies.
Immunopurified proteins or equal amounts of total cellular lysates were separated by SDS-PAGE, transferred to nitrocellulose membranes, and blocked in phosphatebuffered saline, 0.1% Tween, 10 % BSA. The membrane was then incubated with primary antibodies, followed by the appropriate peroxidase-conjugated secondary antibody (Bio-Rad). Final detection was done by enhanced chemiluminescence (ECL,
Amersham Biosciences).
Cell migration assays. Cell motility was assayed using Transwell® chamber inserts Time-lapse microscopy analysis of living cells. For the dynamic analysis of endothelial cell collapse induced by Uncl-Sema3E, time-lapse video-microscopy analysis was performed using a Leica AF6000LX workstation. HUVEC were plated into glass-bottomed dishes (WillCo-dish; Willcowells) and placed onto a sample stage within an incubator chamber set at 37 °C in an atmosphere of 5% CO2 and 20%
humidity. Phase contrast images were captured with a 10× objective every 2 minutes, keeping lamp intensity at minimum to avoid phototoxicity. Movies were generated by employing the LAS AF Leica Application Suite software (Leica).
Cell proliferation analysis. Tumor cells were seeded in multiple 96-well dishes (Costar) at an initial density of 2×10 3 cells per well. After 16 hours, culture medium was changed and the cells were grown in presence of 0.5% FBS for the following days. Every 24 hours, one multiwell dish was fixed with 11% glutheraldehyde, stained with crystal violet, and the absorbance was read using a standard colorimetric system at 562nm.
Histological analysis.
OCT-embedded frozen samples were cut in 10 µm thick sections and probed with primary antibodies (according to standard methods). Tumor growth and lung metastatsis were evaluated as described in main manuscript.
Blood tests. Blood tests in mice were performed according to standard analytical methods. Briefly, blood samples were collected via intra-cardiac puncture, in presence of Na Citrate to avoid blood clotting, and analyzed using photometric method (Modular Roche diagnostic). A. The conditioned medium (CM) of 4T1 tumor cells either control-EV, overexpressing Uncl-Sema3E, or knocked down for Sema3E expression by RNAi, was harvested and concentrated 1000-times, and eventually analyzed by immunoblotting with an antiSema3E antibody to reveal endogenous p61 levels. The CM of Sema3E-depleted cells provided a control of band specificity. B. The conditioned medium of MDA-MB435 cells expressing p61-Sema3E (myc-tagged), or coexpressing p61 and Uncl-Sema3E (Fc-tagged), were subjected to pull-down experiments using protein-G beads in order to capture Uncl-Sema3E. Immunoblotting analysis revealed that, although p61 was abundantly present in the conditioned media of co-expressing cells (see "input" lanes), it was not specifically found in association with Uncl-Sema3E ("pull-down lanes"). The first two lanes on the left were loaded with purified proteins to provide reference bands. C. Affinity purified Uncl-Sema3E (Fc-tagged, lane A) and p61-Sema3E (lane B) were allowed to interact in cell culture medium (lane C), and the mix was subjected to to pull-down experiments using protein-G beads in order to capture Uncl-Sema3E (lanes A', B', C'). Coomassie blue protein staining revealed that p61 did not specifically associate with UnclSema3E. Legend: A, A' = Uncl-Sema3E + p61-Sema3E; B, B' = p61 alone; C, C' = Uncl-Sema3E alone. Supplemental Figure 4 Uncl-Sema3E downregulates active integrin-β1 in endothelial cells. HUVEC cells were treated (or not) with 7nM Uncl-Sema3E for 5' and then incubated with antibodies detecting integrin-β1 molecules in the active conformation on the cell surface (green channel); signal quantification is shown in the graph (see Methods for details); **p<0.002. After fixation, the cells were furthermore stained to reveal Paxillin (red), F-actin (blue) and the nuclei with DAPI (shown in white). Scale bars: 50 µm.
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Control untreated
Pre-treated with anti-active-β1-Int. + Uncl-Sema3E
Not pre-treated + Uncl-Sema3E B. Liver tissue sections of RT2 mice treated with Uncl-Sema3E or Sunitinib or mock untreated (as above) were immunostained for SV40 T-antigen to detect the presence of metastatic tumor cells. We occasionally found isolated micrometastatic foci in control RT2 mice (2 out of 12) and Uncl-Sema3E-treated mice (2 out of 14). In contrast, the anti-angiogenic activity of Sunitinib was associated with remarkably increased incidence of distant metastasis in the liver (6 out 8 analyzed mice; *** 4T1 cells were transduced to stably express shRNAs targeting PlexinD1 (or unrelated control sequences), and the expression knock down was verified by Q-PCR (shown on top left). PlexinD1-deficient and control cells were then transplanted into nude mice to establish orthotopic tumors and the mice were subjected to systemic treatment with purified UnclSema3E-Fc or control (similarly to experiments shown in main Fig. 9 ). The graphs show the growth of primary tumors (A), the total tumor burden (B) and the number of lung metastasis (C) at the end of the experiment. Data are given as average ±SD of six mice for each experimental group; ***p<0.0005.
